Turbines installed in seismically active regions such as the Pacific Rim or the Mediterranean must consider loads induced by base shaking from an earthquake. To account for this earthquake risk, current International Electrotechnical Commission (IEC) certification requirements provide a simplified method for calculating seismic loads, which is intended to be conservative. Through the addition of capabilities, it is now possible to simulate earthquake loading of a wind turbine in conjunction with other load sources such as wind and control system behavior using the FAST code. This poster presents a comparison of three earthquake loading scenarios of the National Renewable Energy Laboratory (NREL) offshore 5-MW baseline wind turbine: idling; continued operation through an earthquake; and an emergency shutdown initiated by an earthquake. Using a set of 22 recorded earthquake ground motions, simulations are conducted for each load case. A summary of the resulting tower moment demand is presented to assess the influence of operational state on the resulting structural demand.
This poster presents recent modifications to the FAST code developed by researchers at UCSD in collaboration with NREL, which allow consideration of seismic loads for design of wind turbines. These modifications are used to investigate implications of different earthquake loading scenarios for the NREL 5-MW reference turbine. Based on the considered seismic hazard level, it appears to be important to consider earthquake loads for moment demand in the tower of the NREL 5-MW reference turbine. Practitioners and researchers familiar with the FAST code are now able to simulate scenarios where wind turbines are subjected to loads from wind, operational state, and base excitation simultaneously, directly in the time domain. As demonstrated here for tower moment demand, such simulations can provide valuable insight into other design considerations.
This work is part of a continuing effort at UCSD to reduce uncertainty associated with seismic design loads for wind turbines. Through National Science Foundation (NSF) funding, full scale experiments are currently being conducted to inform and refine modeling of wind turbines for earthquake-induced loads. The modifications to FAST described here will be used to simulate and validate experimental results. Feedback from findings will be used to refine the capability of the FAST code to accurately incorporate base shaking as a load source for wind turbines. 
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